59. (New claim) A method for the treatment om{elicobacter infection in a mammalian host 
comprising administering to the mammalian host an effective amount of the vaccine composition 
according to claim 58^ 

60. (New claim) A method for prev^ting or reducing the risk of Helicobacter infection in a 
mammalian host, comprising admimstering to the mammalian host an effective amount of the 
vaccine composition according to /claim 58.^ 

REMARKS 

In compliance with 37 C.F.R.§§ 1.821-1.825 and in response to the Notice to Comply 
(copy enclosed) accompanying the Office Action, the Sequence Listing has been revised to define 
the sequences disclosed at pages 22-24 and 26 of the specification. Accordingly, the specification 
has been amended to insert the respective SEQ ID NO's for the sequences disclosed where 
appropriate. A paper copy of the revised Sequence Listing is enclosed with this Amendment to 
replace the Sequence Listing filed with the application. No new matter has been introduced by 
these amendments. 

In compliance with 37 CFR §§ 1 .821-1.825, enclosed is a revised computer readable copy 
of the Sequence Listing for this application. The content of the computer readable copy of the 
Sequence Listing submitted herewith is identical to that of the paper copy also provided herewith. 
Applicants assert that no new matter has been introduced in these submissions. 

The Examiner has indicated, at page 3 of the Action, that Applicants use trademark names 
at page 15, lines 5-9 of the specification. According to the Examiner, the trademark names 
should be capitalized and accompanied by the generic terminology of the compounds in 
accordance with the rules. Apphcants point out that the Examiner is in error. No trademark 
names are used in the cited disclosure at page 1 5 of the specification. The capitalized terms are 
well knovm acronyms for the full chemical names of the compounds defined vvdthin the brackets 
following each term. 

The specification has also been amended at page 12 to correct a typographical error and to 
define the acronym "ASES." 

-13- 

new yort 722885 v2 [fhs502I.DOC) 



Claims 1-27, 29, 32-34, 36-38, 45-47 and 49-52 have been amended to more clearly 
define the invention with the particularity required by statute. Claims 39-44 have been canceled. 
New claims 53-60 have been added. Thus, upon entry of the amendments herein, claims 1-38, 
and 45-60 are pending in the application. New claims 53-57 are directed to the subject matter 
deleted from original, improper multiple-dependent claim 22. New claims 58-60 are directed to 
the subject matter deleted from original, improper multiple dependent claims 50-52. 

The Examiner has objected to claims 4-8, 1 1-37, and 45-52 under 37 C.F.R. § 1.75(c), 
because they are written in improper multiple dependent form. The claims have been amended, 
and they are now in proper form. 

Claims 51 and 52 were rejected under 35U.S.C. § 112. The Examiner alleges that the 
claims are indefinite because they recite the use of the claimed delivery system, and the claim does 
not set forth any steps involved. The Examiner has also rejected claims 51 and 52 under 35 
U.S.C. § 101 because they recite non-statutory subject matter. Claims 51 and 52 have been 
amended, and, as amended, they overcome these rejections. 

Claims 38-44 have been rejected under 35 U.S.C. § 1 12, first paragraph. According to the 
Examiner, claims 38-44 are being read as vaccine claims, because the recitation of the word 
"vaccine" defines the protein in the delivery system as the protective antigen, and not the polymer 
particles. Based on this interpretation, the Examiner has rejected the claims and alleges that the 
specification is enabling for a method of making polymer particles that comprises a protein or a 
lipoprotein. According to the Examiner, the specification does not provide enablement for 
vaccines comprising any protein from any source or any Helicobacter protein from any species or 
any fragment of Helicobacter protein as claimed. It is the Examiner's position that the 
specification contains no evidence showing that any polymer particle comprising any protein or 
fragment of the protein could confer the desired and claimed protective immunity. Applicants 
disagree. 

Claims 39-44 have been canceled. Therefore, the rejection of these claims is now moot. 

Claim 38 has been amended to more clearly recite the invention. Support for amended claim 38 

can be found at, for example, page 6, line 2 1 through page 7, line 23 in the specification. In 

addition, the specification, in the Examples at pages 3 1 through 46, contains sufficient disclosure 
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to teach one of skill in the art to practice the invention. In particular, the data in Figures 5 and 6, 
obtained from experiments described on pages 45 and 46, clearly demonstrate the efficacy of the 
claimed vaccine, i.e., the detection of antibodies against HpaA in the mucosal lining of the 
experimental rats. Therefore, contrary to the Examiner's contentions, the specification does 
enable any person skilled in the art of vaccines to make and use the invention commensurate in 
scope with the claim. 

Claims 1-3, 9, 38, 43 and 44 have been rejected under 35 U.S.C.§ 1 12, second paragraph, 
as being indefinite for failing to distinctly claim the subject matter regarded as the invention. 
Claims 43 and 44 have been canceled. Therefore the rejection of these claims is now moot. 
Claims 1-3, 9 and 38 have been amended and, as amended, cleariy define the invention as required 
by statute. Applicants request that the rejection be withdrawn. 

Claim 1 has been rejected under 35 U.S.C. § 102(a) as being anticipated by Lee et al. 
(Biochim. Biophys. Acta 1371(2): 168-184, 1998). The Examiner has stated that this rejection 
can be overcome by submitting an English translation of the Swedish priority application 
No.980 1288-3 filed on 14 April 1998. Accordingly, Applicants enclose a copy of the Swedish 
priority application in English, and request that the rejection be Avithdrawn. 

Claim 1 has been rejected under 35 U.S.C. § 102(b) as being anticipated by Goldstein et 
al. (Chemistry and Physics of Lipids, 88(1): 21-36, 1997). According to the Examiner, Goldstein 
et al. disclose a method of producing a polymer particle for a vaccine delivery system as claimed. 
Applicants disagree. 

Goldstein et al. do not disclose the claimed method. Goldstein et al. disclose a method for 
forming high-axial-ratio-microstructures (HARMs) for controlled release of drugs, wherein simply 
adding water to a solution of amphiphile (sphingolipids) in DMF while mixing brings about 
precipitation of the microstructures in afs^g^^^ The reference further discloses that individual 
amino acids such as N-acetyl-glycine and N-acetyl-proline can be used as components of the 
Goldstein amphiphiles instead of the sugar of the sphingolipid. However, There is no disclosure 
in Goldstein et al. that protein or even peptide antigens can be incorporated with particles for 
forming a vaccine delivery system. 
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The present method is one of producing a vaccine delivery system comprising a plurality 
of polymer particles wherein a water-insoluble protein antigen is incorporated with the polymer 
particles, the polymer particles comprising a matrix polymer. The present process further differs 
from that in Goldstein, in that the present polymer particles are formed by forming droplets of the 
W/0 emulsion by dispersing the emulsion in a fluid medium, and removing the solvent from the 
organic 0 phase of the W/0 emulsion in the presence of the solubilizing agent. In the process of 
Goldstein et al, the particles are recovered in the precipitate. Moreover, Goldstein does not 
disclose the use of a protein solubilizing agent as is in the claimed method. Furthermore, the 
vortexing step to which the Examiner refers is simply a mixing step and is not disclosed as a 
particle formation step as in the instant invention. Therefore, the reference of Goldstein et al. 
does not anticipate the claimed method, and Applicants request that the rejection be withdrawn. 

Claims 1-3,9 and 38 have been rejected under 35 U.S. C. § 102(b) as being anticipated by 
Fountain et al. (U.S. Patent No. 4,610,868). The Examiner alleges that Fountain et al (U.S. 
Patent No. 4,610,868) disclose a process of producing polymer particles (lipid matrix carriers) for 
a vaccine or drug delivery system as claimed. Applicants disagree. 

Fountain et al. do not disclose the claimed invention. The reference discloses lipid matrix 
carriers for sustained release of bioactive agents, which differ from the claimed polymer-particle- 
based delivery system. In fact, the Fountain disclosure of lipids is not a disclosure of polymers 
within the ordinary meaning of the term. The Fountain lipid matrix carriers are formed of lipids 
such as, cholesterol and sterols, which are described as "globular structures" formed by agitation 
of the phases before any removal of the solvent occurs. More particularly, the Examiner points to 
Fountain claim 51 as disclosing solvent removal. However, claim 50, from which 51 depends, 
recites that the "globular structures" are already formed by agitation of the phases prior to the 
removal of solvent recited in claim 51 . In the present method (see step (b) of claim 1), the 
particles are formed by dispersion of the emulsion and With the removal of the solvent. 
Furthermore, Fountain et al. do not disclose that the particles are formed of polymers as claimed 
nor do they disclose use of a protein solubilizing agent. Therefore, Fountain et al. do not 
anticipate the claimed invention and Applicants request that the rejection be withdrawn. 
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The rejections of the claims under 35 U.S.C. § 102(e) and § 102(b) as being anticipated, 
respectively, by Maitra et al. (U.S. Patent No. 5,874,11 1) and Wu et al. (U.S. Patent No. 
5,025,004) are now overcome in view of the amendments to the claims. According to the 
Examiner, these rejections were based on the 35 U.S.C. § 1 12, second paragraph. Since the 
claims now recite that the vaccine delivery system requires the presence of a water insoluble 
protein in the product produced by the method, the rejections should be withdrawn. 

Claims 38-44 have been rejected under 35 U.S.C. § 102(b) as being anticipated by Bolin et 
al. (WO 96/38475). In view of the cancellation of claims 39-44 and the amendment to claim 38, 
this rejection is now moot. Claim 38 now recites that the vaccine delivery system comprises a 
plurality of polymer particles, the polymer particles comprising a polymer matrix and a water 
insoluble protein antigen incorporated with the polymer particles. While Bolin et al. disclose the 
use of polymer microspheres as a suitable deHvery system, they do not disclose that the vaccine 



delivery CQnsisJs of polymer particles comprising a polymer matrix and a water insoluble protein 
incorporated with the polymer particles presently claimed. Therefore, the reference of Bolin et al. 
does not anticipate the claimed invention; the rejection should be withdrawn. 

Claims 38-44 have been rejected under 35 U.S.C. § 102(b) as being anticipated by Michael 
et al. (U.S. Patent No. 5,629,001). In view of the cancellation of claims 39-44 and the 
amendment to claim 38, this rejection is now moot. In addition, Michael et al. disclose an orally 
administrable therapeutic agent such as a protein, which is formulated by microencapsulating the 
therapeutic protein with an enteric coating under totally aqueous conditions without employing 
any nonaqueous solvents (see, e.g., col. 1, lines 66 through col. 2, Hnes 1-3). Claim 38 does not 
recite an enteric coat on the polymer particles. Accordingly, Michael et al. do not anticipate the 
claimed invention, and the rejection should be withdrawn. 



Finally, Applicants acknowledge the Examiner's citation of the references of Czinn et al. 
(U.S. Patent No. 5,538,729), Buchel et al. (U.S. Patent No. 4,134,725), Chaiko et al. (U.S. 
Patent No. 5,948,263), Conte et al. (U.S. Patent No. 5,780,057), Elton et al. (U.S. Patent No. 
5,104,904), Illig et al. (U.S. Patent No. 5,330,740), Martin et al. (U.S. Patent No. 4,344,934), 
Morrison et al. (U.S. Patent No. 5,827,531), Hunter et al. (U.S. Patent No. 5,622,649), WO 
96/3631, WO 95/1 1010, WO 95/1 1009, Plaut et al. (U.S. Patent No. 5,334,544), WO 99/52550, 
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wo 96/40893 and Yager et al. (U.S. Patent No. 5,851,536). Applicants assert that none of these 
references, either alone or In combination, render obvious the claimed invention. 

In view of the forgoing amendments and remarks, the claims are in condition for 
allowance. Reconsideration and allowance of the application are respectfully requested. 

The Assistant Commissioner is hereby authorized to charge any required fees due for any 
reason to Deposit Account 23-1703. 

Dated: May 24, 2001 Respectfully subnutted, 0 




Richard J. Sterne/ 
Reg. No. 35,372/ 
Applicants' Agent 
(212) 819-8783 



Customer No.: 07470 
(212) 819-8200 
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Version With Markings to Show Changes Made 



In the Specification: 

Last paragraph of page 12 (lines 27-30): 

Other suitable techniques (modified anti-solvent (GAS) techniques) [sinclude] include : 
Precipitation with Compressed Anti-Solvents (PCA) procedure (Dixon et aL, AIChE Journal, 
1993, 39, 127-139; and Supercritical Anti-Solvent (SAS) procedure (Yeo etai, Biotech.Bioeng., 
1993, 41, 341-346) or Aerosol Solvent Extraction System (ASES) (DE744329). 

See Specification pages 22, 23, 24 and 26 following for the marked-up versions of the additional 
paragraphs cited on pages 2-4 of this communication: 
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22 



(1993) J. Bacteriol. 175, 674-683. Reference is also made to P \V Toole et al, Bacteriology 
Vol. 177, No. 2U Nov. 1995; and Jones,A.C.. Logan,R.P., Foynes.S., Cocka>Tie,A., 
\Vren,B.\V. and Penn,C.W.. J. Bacteriol. 179 (17), 5643-5647 (1997) which concern HpaA 
proteins. 

The Hpa A protein is expressed by all H. pylori strains tested , and antibodies created 
towards this protein do not cross-react with common endogenous human bacteria of other 
species or with selected human tissues including the gastric mucosa. Thus being a well 
conserved putative adhesin with immunogenic properties, the HpaA protein is useful both 
for the detection olH. pylori infections as well as for the manufacture of vaccine 
compositions. Table 1 shows a comparison of HpaA amino acid sequences derived from 4 
different strains of//. Pylori, It can be seen from the table that the sequence is highly 
conserved amongst different strains. 



Table 1 



Evans (8326) HKTtlGHFKD=.V.;KKCLLGrSV-vALLVGCS9Hi:ETN*EVAL:<L NVH^^^ (SEQ ID N0:5) 

GTC (J99) ^rKT^IGH^KD:AW:<KCrLG.:^SVVALLVC<SP.4II£T^I£VALKL^;^^^ (SEQ ID N0:6) 

Trust (17874) tiKTNGHrKDrAWKKCLLG.:^.SVGALLVGCSP.KIIETNEVALKLN^ (SF.Q ID NO: 7) 

Penn (11637) wraNIIHFKOFAWKKCLLG.^SVV.ALLVGCSPHIIETN'EVALKLSY^^ (^f,() ID NO: 8) 

TIGR (26695) ^IK.:^N^I.4FKD:.:^WKKCLLG.^SV•VALLVGCS?HIIETN£^^^^^^ ( SF, 0 ID N0:9) 



Evans (8826) 
GTC (J99) 
Trust (17874) 
Penn (11637) 



TIGR (2 



LKPAFQYSD^•IAKEYES:^^K^'QTTLKVEEILQ^IQGYKVI^^VOSSDKDD^S^AQKK£GY (SF.Q ID NO: 10} 
LR?AFQYSO^^A:<EYE^:^^KNQTTLK■V£ErLQ^IQGYKVI^:VOSSOKOO:SFAQKK£GVLA (? F 0 ID ^Q'-U) 
LRPAFQYSD»IAK£YEN:<:KNQTVLKVEQXLQNQGYiCVI>rv'DS50KOOFSF.^Q:<KEGYLA(^^ 
LRPAFQYSDSIAKEYEKKrKNQTALKVEQILQNQGYKVISVOSSOKDDFSrAQKKEGYLA ^^^'^ NO. 13) 
6695) LRPAFQYSDNIAKEYEyKFKNQTALKVEQILQN'QGYKVISVDSSDKODLSFSQKKEGYLA C SF . O IP ^0'^^ ^ 



/■ 



GTC (J99) 
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(SEQ 


ID NO: 


;15) 


(5E0 


ID NO: 


:16) 


fSEO 


ID NO! 


:16) 


(SEQ 


ID NO: 


:17) 



24 



TIGR (2 6595) V.^^^^r^i 



s'G£IVLR?D?KR7IQKKSE?GLLFSTGL0K>IIGVLIPAG5VKVTILEPM3G£SLDSr (SEQ ID N0:16 -> 



Evans (8826) 
GTC {J99) 
Trust (17874) 
Penn (11637) 
TIGR (26695) 



TWDLS£LOIQ£KrLKTTHSSHSGGLVSTMVKGTDNSN-OAIKSAL>;KrrASI.>^^^ (SEQ ID NOrlfi ^ 

TMOLS£LDIQ£KFL:<TTHSSHSGGLVSTM-y:<GTDNSSDAIKSAlNKI^ (^£;Q_IILmi^ 
T^IDLS£LDIQ£K^L:^TTH55H5GGLVST^^/:^G70^•SNDAIKSALN^KIFGSI^^^ 

T^^DLS£LDIQ£KFLKTTKSSHSGGLVST^^V:<GTO^;S^•DAIKSAL^:Kr^ANr^:Q£IDKK (SEQ ID N0:2Q ) 
TMDLS£LDIQ£:<rLKTTHS3HSGGLVSTMVKGTDNSNUAIKSALNKirANI>:0£I^ 



Evans (8326) 
GTC (J99} 
Trust (17874) 
Penn (11637) 
TIGR (26695) 



QRNL£SYQkd.:^<£L:<n:<5N?. (SEQ ID NQ:2n 

QRS' LE S YQ:<D.:e<E LKNKP.NR (SEP ID N0:2n 

QKMLESYQKOAKELKGKRN?. (SEQ ID NO:22 ) 

Q:<>rLESYQKDAK£LKGK?.N-R CSEQ ID NO: 22 ) 

QKMLESYQKOAKELKGKP.Sr. (SEP ID NO: 22) 



at a certain position denotes an identical amino acid in all sequences 
at a certain position denotes conser\-ed amino acids (eg, amino acids of the same charge 
type such as lysine or arginine at a certain position). 



Penn (1 1637) DNA sequence deposited in Genbank under Accession No. X92502 

Trust (17874) DNA sequence deposited in Genbank under Accession No.U35455 

Evans (8826) DNA sequence deposited in Genbank under Accession N0.X6 1 574 

TIGR (26695) DNA sequence deposited under Accession No. AE00059 1 

GTC (J99) DNA sequence obtained in-house. 



The strain names are indicated in brackets, strain 8826 being obtained from SWISS-PROT 
accession Q48264. 



Met 



26 

Leu-Ala-Giy-Cys ■ Protein (seq id nq:23) 



II 



III 



hVoh 
CH2 

\ 
s 

Met Leu-AIa-Gly-Cys Protein (seq id no:24) 



H A— (Lipid Chain a) 
(Lipid Chain b) 
CH2 

\ 
S 

l^et Leu-AIa-GIy-Cys Protein (seq id no:25) 



IV 

(Lipid Chain a) 
(Lipid Chain b) 
CH2 

\ 
S 

NHj-Cys • Protein 



l-l A— (Lipid Chain a) 
Y^^-k;^ (Lipid Chain b) 
CH, 



(Lipid Chain c)-Cys— Protein 




1 . (Amended) A method for producing a vaccine delivery system comprising a plurality of 
polymer particles [for use as a vaccine delivery system in which] , wherein a water insoluble 
protein antigen is incorporated with the polymer particles , the polymer particles comprising a 
[polymer] matrix polymer , wherein the method comprises: [-] 

(a) mixing an aqueous phase (W) comprising the water insoluble protein and one or more 
solubilizing agents with an organic phase (O) that is immiscible with W to produce a W/O 
emulsion, [in which the water insoluble protein is solubilised in the W phase using a solubilizing 
agent, and] the O phase comprises the matrix polymer in an organic solvent; 

(b) forming droplets of said W/O emulsion by dispersing the emulsion in a fluid medium, and 
removing said solvent from the O phase of the W/O emulsion droplets to thereby form the 
polymer particles incorporating the water insoluble protein antigen; and 

wherein in step (a) [a stabilising agent is included] one or more stabilizing agents are provided in 
the W/O emulsion to stabilize the W/O emulsion in the presence of the solubilizing agent and 
promote the incorporation of the water insoluble protein with the polymer particles during step 
(b)[ by stabilising the W/O emulsion in the presence of said solubilizing agent]. 

2. (Amended) The method of claim 1, ,wherein more than one [stabilising] stabilizing agent is 
included in the W/O emulsion. 

3. (Amended) The method of claim 1 or 2, wherein the [or each stabilising] one or more 
stabilizing agents is /are selected from group consisting of polymers, polar lipids, and hydrophobic 
surfactants. 
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4. (Amended) The method of [any preceding] claim 3 , wherein [a stabilising] the one or more 
stabilizing agents is /are [used that is] a polymer selected from the group consisting of polv^ vinyl 
pyrrolidone), poly(vinyl alcohol), polysaccharides, polyethyleneoxide and water soluble proteins. 

5. (Amended) The method of [any one of claims 1 to 3] claim 3 , wherein [a stabilising] the one or 
more stabilizing agents [is used that] is /are a polar lipid selected from the group consisting of 
cholesterol, phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol, glycolipids and 
phosphatidic acid. 

6. (Amended) The method of[any one of claims 1 to 3] claim 3 , wherein [a stabilising] the one or 
more stabilizing agents is /are [used that is] a non-ionic, hydrophobic surfactant selected from the 
group consisting of a sorbitan fatty acid ester, hydrophobic polyoxyethylene alkyl ether, sucrose 
ester, alkyl-glucopyranoside, polyglycerol polyricinoleate and block-copolymers of ethylene oxide 
with propyleneoxide and/or lactic acid. 

7. (Amended) The method of [any one of claims 1 to 3] claim 3 , wherein [a stabilising] the one or 
more stabilizing agents is /are [used that is] an anionic, hydrophobic surfactant selected from the 
group consisting of an alkylsulphate salt, a dialkylsulphosuccinate salt, an alkylbenzene sulphonate 
salt and a fatty acid salt. 

8. (Amended) The method of [any one of claims 1 to 3] claim 3 . wherein [a stabilising] the 
stabiUzing agent is /are [used that is] a cationic, hydrophobic surfactant selected from the group 
consisting of an alkyltrimethylammonium sah and a dialkyldimethylammonium salt. 

9. (Amended) The method of claim 2, wherein one of the stabilizing agents is a sorbitan fatty acid 
ester[ is used as a stabilising agent]. 
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10. (Amended) The method of claim 2, wherein the stabilizing agents comprise poly( vinyl 
pyrrolidone) and sodium 1, 4-bis(2-ethylhexyl) sulphosuccinate[ are used as stabilising agents]. 

1 1 . (Amended) The method of [any preceding] claim 1, wherein the aqueous phase comprises 
more than one [solubilizing agent is used] solubilizing agent . 

12. (Amended) The method of [any preceding] claim i, wherein the one or more solubilizing 
agents is/are a hydrophilic surfactant [ is used as a solubilizing agent]. 

13. (Amended) The method of claim 12, wherein the hydrophilic surfactant is a non-ionic 
surfactant selected from the group consisting of alkyl-glucopyranosides, alkyl- 
thioglucopyrano sides, alkyl-malto sides, alkoyl-methyl glucamides, glucamides, polyoxyethylene 
alcohols, polyoxyethylene alkyl phenols, emulphogens, polyoxyethylene sorbitol esters, 
polyoxyethylene fatty acid esters, hydrophilic polyoxyethylene alkyl ethers and digitonin. 

14. (Amended) The method of claim 12, wherein the hydrophilic surfactant is an anionic 
surfactant selected from the group consisting of cholates, alkylsulphonates, deoxycholates, 
alkylsulphates, oligooxyethylene dodecyl ether sulphates and sodium dodecylsarcosinate. 

15. (Amended) The method of claim 12, wherein the hydrophilic surfactant is a cationic 
surfactant selected from the group consisting of alkylpyridinium sahs and 
alkyhrimethylammonium salts. 

16. (Amended) The method of claim 12, wherein the hydrophilic surfactant is a zwitterionic 

surfactant selected from the group consisting of (3-[(3-cholamidopropyldimethylammonio]-l- 

propanesulphonate) ( CHAPS), f3-[(3-cholamidopropvn-dimethvlammonio]-2-hvdroxv-l- 

propanesulphonate) ( CHAPSO). nS[.N-Z>/5 [3 -D-gluconamidopropyl] -cholamide) ( BIGCHAP), 
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rN,N-bis[3 -D-gluconamidopropyl]-deoxvcholamide) f deoxv BIGCHAP}, lyso 
phosphatidylcholine, alkylbetaines and sulphobetaines. 

17. (Amended) The method of [any one of claims 1 to 11] claim 1 , wherein the one or more 
solubilizing agents is/are a chaotropic agent [ is used as a solubilizing agent]. 

18. (Amended) The method of claim 17, wherein the chaotropic agent is selected from the group 
consisting of a perchlorate, thiocyanate, guanidine, chlorate, iodide, bromide, nitrate and urea. 

19. (Amended) The method of [any preceding] claim i, wherein the method is a Double 
Emulsion (W/O/X) Solvent Eyaporatioi)Technique[ for producing polymer particles for use as a 



vaccine delivery system, in which] and in step (b) the [stabilised] stabilized W/0 emulsion is 
dispersed in a liquid phase (X) which is immiscible with the O phase to produce a W/O/X double 
emulsion comprising W/0 droplets from which the solvent is evaporated [, thereby producing said 
polymer particles incorporating the water insoluble protein antigen]. 

20. (Amended) The method of [any one-ofxlaims 1 to 18] claim 1 , wherein the method is a 
Double Emulsion (W/O/X) Solvent/Extraction Technique [ for producing polymer particles for use 
as a vaccine delivery system, in which] and in step (b) the [stabiHsed] stabilized W/0 emulsion is 
dispersed in a liquid phase (X) which is immiscible with the O phase to produce a W/O/X double 
emulsion comprising W/0 droplets, wherein the X phase extracts said solvent from the O phase of 
the droplets [, thereby producing said polymer particles incorporating the water insoluble protein 
antigen]. 

21 . (Amended) The [technique] method of claim 19 or 20, wherein [a stabilising agent is included 
in] the X phase comprises a stabilizing agent . 
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22. (Amended) The [technique] method of claim 21, wherein [a stabilising agent as defined in any 
one of claims 3 to 8 is used in the X phase] the one or more stabilizing agents is/are selected from 
group consisting of polymers, polar lipids, and hydrophobic surfactants . 

23. (Amended) The method of [any one of claims 1 to 18] claim L wherein the method is a spray 
diying technique [for producing polymer particles for use as a vaccine delivery system, in which]^ 
and in step (b) the [stabilised] stabilized W/0 emulsion is dispersed in a gaseous medium to form 
a spray of W/0 emulsion droplets from which said solvent evaporates[, thereby producing said 
polymer particles incorporating the water insoluble protein antigen] . 

24. (Amended) The method of [any one of claims 1 to 18] claim 1 , wherein [in] step (b) 
comprises a fluid gas technique[ is used] to form the polymer particles. 

25. (Amended) The method of claim~24, wherein the fluid gas technique is selected from the 
group consisting of gas anti-solvent precipitation ( GAS), solution enhanced dispersion by 
supercritical fluid ( SEDSl precipitation with compressed anti-solvents f PCA), supercritical anti- 
solvent ( SAS) and aerosol solvent extraction system (ASES). 

26. (Amended) The method of [any preceding] claim 1, wherein the protein antigen is a 
Helicobacter protein or Helicobacter protein fragment f thereof). 

27. (Amended) The method of claim 26, wherein the [protein antigen] Helicobacter protein or 
Helicobacter protein fragment [thereof] is from [a] Helicobacter pylori [protein or fragment 
thereof]. 

29. (Amended) The method of claim 28, wherein the Helicobacter protein is a lipidated form of 
Helicobacter pylori adhesion antigen (H paAY 
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32. (Amended) The method of [any preceding] claim i, wherein the matrix polymer is a homo-or 
co-polymer selected from one or more of the group consisting of polyesters, polyanhydrides, 
polyorthoesters, polycarbonates, polyamides, poly(amino acids), polyacetals, polycyanoacrylates, 
polyacrylates, biodegradable polyurethanes, non-erodable polyurethanes, polymers of ethylene- 
vinyl acetate, acyl substituted cellulose acetates, polysaccharides, polystyrenes, polyvinyl chloride, 
polyvinyl fluoride, poly(vinyl imidazole), chlorosulphonated polyolefins, polyethylene oxide, 
polyethers and polyoxalates. 

33. (Amended) The method of claim 32, wherein the matrix polymer is a polyester homopolymer 
selected from the group consisting of polylactic acid, polyglycolic acid, polyhydroxybutyrate, 
poly(alpha hydroxyacids) and polycaprolactone. 

34. (Amended) The method of claim 32, wherein the matrix polymer is a polyester co-polymer 
selected from the group consisting of poly(lactide-co-glycolide), poly(lactic-co-glycolic acid), 
poly(hydroxybutyrate-hydroxyvalerate) and poly(lactide-co-caprolactone). 

36. (Amended) The method of [any preceding] claim 1, wherein in step (a) the W phase is mixed 
with the O phase in a ratio by volume of 1 : 100 to 1:1. 

37. (Amended) A [polymer particle] vaccine delivery system [obtainable] produced by the 



method of [any preceding] claim /1, wherein the one or more stabilizing agents is/are a polymer 



selected from the group consisting of polvf vinyl pyrrolidone), polyCvinyl alcohol), 
polysaccharides, polyethyleneoxide and water soluble proteins, and the method is a Double 
Emulsion (W/O/X) Solvent Evaporation Technique and in step (b) the stabilized W/0 emulsion is 
dispersed in a liquid phase (X) which is immiscible with the O phase to produce a W/Q/X double 
emulsion comprising W/0 droplets from which the solvent is evaporated. 
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38. (Amended) A [polymer particle ] vaccine delivery system [in which] comprising a plurality of 
polymer particles, the polymer particles comprising a polymer matrix and a water insoluble 
protein antigen [is] incorporated with the polymer particles[ comprising a polymer matrix]. 

45. (Amended) The vaccine delivery system of [any one of claims 38 to 44] claim 38 , wherein the 
matrix polymer is a homo- or co-polymer_selected from one or more of the group consisting of 
polyesters, polyanhydrides, polyorthoesters, polycarbonates, polyamides, poly(amino acids), 
polyacetals, polycyanoacrylates, polyacrylates, biodegradable polyurethanes, non-erodable 
polyurethanes, polymers of ethylene-vinyl acetate, acyl substituted cellulose acetates, 
polysaccharides, polystyrenes, polyvinyl chloride, polyvinyl fluoride, poly(vinyl imidazole), 
chlorosulphonated polyolefins, polyethylene oxide, polyethers and polyoxalates. 

46. (Amended) The vaccine delivery system of claim 45, wherein the polymer is a polyester 
homopolymer selected from the group consisting of polylactic acid, polyglycoHc acid, 
polyhydroxybutyrate, poly(alpha hydroxy acids) and polycaprolactone. 

47. (Amended) The vaccine delivery system of claim 45, wherein the matrix polymer is a 
polyester co-polymer selected from the group consisting of poly(lactide-co-glycolide), poly(Iactic- 
co-glycolic acid), poly(hydroxybutyrate-hydroxyvalerate) and poly(lactide-co-caprolactone). 

49. (Amended) The vaccine delivery system of any one of claims [37 to 48] 37. 38 and 45-48 , 
wherein the polymer particles have an average diameter of 0.05-20 [im according to the volume 
size distribution. 

Amended) A vaccine composition comprising the vaccine delivery system of any one of 
IS [37 to 49] 37. 38. and 45-49 . 
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5 1 . (Amended) [Use of the delivery system of any one of claims 37 to 49 in the manufacture of a 
vaccine composition,] A method for the treatment of Helicobacter infection in a mammaHan host^ 
comprising administering to the mammahan host an effective amount of the vaccine composition 
according to claim 50 . 

52. (Amended) [Use of the delivery system of any one of claims 37 to 49 in the manufacture of a 
vaccine composition,] A method . for preventing or reducing the risk of Helicobacter infection in a 
mammalian host , comprising administering to the mammalian host an effective amount of the 
vaccine composition according to claim 50 . 
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